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As some apparently idiopatic epilepsies may occasionally pose diagnostic difficulties in regard to their precise status of etiol-
ogy, evoked potentials, particularly visual evoked potential (VEP), may contribute to the diagnosis of childhood epilepsy with
occipital paroxysms (CEOP) as a subsidiary method of evaluation.
This study includes 19 children (10 boys 52.6%; 9 girls 47.4%) ranging in age from 5 to 17 years (mean± SD = 9.68± 3.28)
suffering from CEOP and a control group of 30 normal children, matched for chronological age and sex. Peak amplitudes and
latencies of the P100 component for pattern-shift VEP (PVEP) and of major positivity for flash VEP (FVEP) are measured,
respectively.
The results from this study demonstrate that amplitude and latency values in patients with CEOP differs insignificantly when
compared with controls. Although, non-significantly, mean values of amplitudes for both PVEP and FVEP were higher in the
patients than in the normal children, whereas latencies in FVEP were somewhat longer.
There may be some tendency for the amplitudes to increase and the latencies to be delayed in VEPs in patients with CEOP,
when an overall interpretation of our and similar studies are considered. In certain cases of diagnostic difficulty, VEP values
may provide further information for the clinician, regarding either a symptomatic or an idiopathic nature of the underlying
disorder.
c© 2000 BEA Trading Ltd
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INTRODUCTION
A natural consequence of the syndromic approach pro-
viding a conceptualization of epilepsies from an etio-
logical standpoint, is the prediction of the prognosis of
a given epileptic disorder. This is not always an easy
task, especially when dealing with idiopathic condi-
tions. The initial, and possibly the most important,
contribution in the field was the recognition of benign
rolandic epilepsy (BRE) by Beaussart and Nayrac in
1958, hence, introducing the concept of age-related
self-limitation of an epileptic disorder. Since then, a
new and rather optimistic era has started and ‘benign’
epileptic syndromes in the neonatal period, infancy
and childhood, have been recognized on clinical and
EEG grounds, and with the help of genetics.
A later identified age-related syndrome, child-
hood epilepsy with occipital paroxsyms (CEOP), has
also gained considerable reputation in the literature
because of its varying clinical features and less-
determined prognostic characteristics as compared
with BRE. Although posteriorly located spike-wave
discharges on eye closure characterize the EEG hall-
mark of CEOP1, several factors may often compli-
cate the diagnosis of this syndrome. Other than a wide
range of age at onset, mention may be made of those
conditions with atypical clinical features2, without dis-
tinct EEG findings2, 3, with suspicious MRI findings of
undeterminable etiological relation, as well as cases
with accompanying clinical and EEG findings of other
idiopathic partial or generalized epilepsies1. In clinical
practise it is not uncommon for a physician to diagnose
a given case only after some time and while the pa-
tient is under close surveillance. Higher incidences for
CEOP, as compared with the reported data4, 5, might
be anticipated if further tools for diagnosis could be
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available at the initial evaluation. At the present time
the two main developments in epileptology seem to
be the imaging techniques, which have remarkable di-
agnostic value for localization of the ictogenic area
for epilepsy surgery, and studies in molecular genet-
ics for identification of inherited epilepsies. Whereas
the former efforts are oriented to the symptomatic or
cryptogenic epilepsies, geneological studies investi-
gating the specific etiology of idiopathic syndromes,
produce further necessity for a precise definition of the
involvement. Therefore, any additional tool to either
support or discard the diagnosis in such cases might
have both clinical and scientific benefits. A good ex-
ample for such a trial may be CEOP because of the
problems in diagnosis mentioned above and also be-
cause of the localization of EEG changes, convenient
for visual evoked potential (VEP) studies. As is well
known, VEP studies, beyond other segments of the op-
tic pathways, may provide information about the struc-
tural or functional integrity of the visual cortex. Re-
sults of a few studies from a similar investigation6, 7
have revealed a decrease in amplitudes of the sus-
pected potentials in symptomatic epilepsies; whereas
an increase in the same index was reported in idio-
pathic cases.
As a starting point to establish VEP results in CEOP,
only well-defined cases were included in this study.
MATERIALS AND METHODS
The study comprises 19 children (10 boys 52.6%;
9 girls 47.4%) ranging in age from 5 to 17 years
(mean± SD = 9.68± 3.28) suffering from CEOP
only. The selection criteria of the epileptic group were
determined according to Gastaut1, Panayiotopoulos8
and ILAE9. Because of statistical concerns, more re-
cently described subtypes of CEOP as the early onset
variant or early onset benign occipital seizure suscepti-
bility syndrome (EBOSS)8, 10 (7 patients) and the late
onset variant11 (12 patients) were gathered as a sin-
gle group. Patients were chosen not only on clinical
and waking and/or sleep EEG parameters, with spe-
cial emphasis on eye opening and closure and inter-
mittent photic stimulation, but also a benign course
of seizures was determined after at least a 2-year
follow-up. Epileptogenic activity was either bilateral
and symmetrical (two patients), or was isolated or pre-
dominant on the right and the left hemispheres (nine
and eight patients respectively). No patient with either
suspicious localization or morphology of the epilepto-
genic activity as well as any subnormality of the back-
ground EEG activity was included in the study.
Patients were on low to moderate doses of either
carbamazepine (12 patients) or valproic acid (three
patients) monotherapy, or without treatment (four pa-
tients). Blood levels at the latest test, within one month
of VEP study, were within optimal or sub-optimal
therapeutic levels. Results of the neurological exam-
inations of all patients and their cranial MRIs were
normal.
The control group included 30 healthy chil-
dren, matched for chronological age (5–15 years;
mean± SD = 9.2± 2.28) and sex (16 boys 53.3%;
14 girls 46.7%).
Pattern-shift VEPs (PVEPs) after monocular full-
field stimulation were recorded in a dark room with
the active scalp electrode being Oz, referenced to Cz
(grounding electrode on the forearm). A checkerboard
stimulator was used (Video monitor, 16 checks, 1◦ an-
gle, stimulus frequency 2 Hz, analysis time 300 ms)
and 200 responses were averaged.
Flash-VEPs (FVEPs) were obtained by monocular
stimulation with the active scalp electrode being O1
and O2, referenced to Cz. A routine EEG photic stim-
ulator was used in the study, at a distance of 30 cm,
with a stimulus frequency of 2 Hz, a band-pass of 1–
100 Hz and an analysis time of 300 ms; 200 responses
were averaged. Peak amplitudes and latencies of the
P100 component for PVEPs and of major positivity
for FVEPs were measured, respectively.
The Student’s t-test was used for the mean compar-
isons of independent samples. Homogenity of the vari-
ances were tested by the Levene F test. Significance
was assumed at p = 0.05.
RESULTS
Means and standard deviations of latency and ampli-
tude values in patients and in the control group on the
PVEP and FVEP are shown in Tables 1 and 2.
The latency and amplitude values in patients did not
differ significantly from the control group. Although
non-significantly, mean values of amplitudes for both
PVEP and FVEPs were higher in the patients than in
the normal children, whereas latencies in FVEP were
somewhat longer.
DISCUSSION
Evoked potentials (EP) are subsidiary methods which
may be helpful in the clinical diagnosis and manage-
ment of epileptic patients, as they are not infrequently
included in various researches. The specificity of EP
responses in some epileptic syndromes and their pos-
sible contribution to the specific diagnoses have been
a matter of interest12. However, studies have revealed
a great diversity in the EPs of epileptic patients and no
consistency has been found with regard to the compo-
nent affected13.
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Table 1: Means and standard deviations of latency and amplitude values on the PVEP in patients and control group.
Patients (mean ± SD) (n = 19) Control (mean± SD) (n = 30) t , p value
Right eye Latency (ms) 101.96± 6.43 101.55± 5.60 NS
Amplitude (µv) 18.22± 10.52 17.72± 7.85 NS
Left eye Latency (ms) 101.85± 6.09 101.94± 6.07 NS
Amplitude (µv) 19.24± 9.73 17.99± 8.18 NS
Table 2: Means and standard deviations of latency and amplitude values on the FVEP in patients and control group.
Patients Control t , p value
Right eye O1 Latency (ms) 115.97± 12.74 110.90± 16.43 NS
Amplitude (µv) 19.12± 8.68 15.20± 7.75 NS
O2 Latency (ms) 118.17± 11.87 111.52± 16.11 NS
Amplitude (µv) 17.42± 8.89 14.98± 5.79 NS
Left eye O1 Latency (ms) 116.64± 14.53 108.74± 14.17 NS
Amplitude (µv) 18.04± 8.02 15.17± 7.55 NS
O2 Latency (ms) 115.72± 13.9 109.00± 12.78 NS
Amplitude (µv) 18.60± 8.36 15.66± 6.76 NS
In the photosensitive epilepsies and myoclonic syn-
dromes, where EPs are more widely used, a decrease
in P100 latency14 was shown and the presence of gi-
ant EPs in epilepsies with cortical myoclonias were
reported15–17.
Decrease in EP amplitude was detected particularly
in symptomatic partial epilepsies with some anatomi-
cal lesion7, 18. In relation to idiopathic partial epilep-
sies, amplitudes in PVEP and FVEP were found to be
greater7, 18; although insignificant, latency values were
prolonged7. In patients with partial epilepsies without
progressive CNS involvement, normal amplitudes but
prolonged latencies were also reported13.
Closer inspection of the few subgroups with CEOP
in studies oriented towards idiopathic epilepsies show
EP amplitudes to be somewhat greater and latencies to
be more prolonged, either significantly or not, as re-
sults attributable to this specific syndrome. Similarly,
present data do not reveal significantly such a correla-
tion; only amplitudes for both PVEP and FVEP were
found to be greater than controls, while latencies were
more prolonged only in FVEPs of our patients.
Depending on the hypothesis that a diffuse func-
tional process may be involved in idiopathic epilep-
sies independent from their being partial or general-
ized, an idea was that it might provide an increase in
the amplitudes of EPs through an increase in synchro-
nization7, 13. In symptomatic epilepsies, on the other
hand, it was proposed that the decrease in the ampli-
tudes of EPs were possibly due to the existing effect
of the lesional process on the regions of integrity of
various stimuli7. Since, amplitudes of EPs have been
reported to be greater in IPEs in some studies, and if
those changes might be related to a diffuse increase in
the synchronization of neuronal activity, some changes
in the amplitudes of EPs in relation to the increasing or
decreasing severity of the epileptogenic activity might
be expected. If that is the case, then EP studies might
provide some additional informative value for the clin-
ical course and prognosis of an idiopathic epileptic
condition. Such a hypothesis may provide a challenge
for a longitudinal study, at least in cases with CEOP
initially presenting high amplitude values for VEPs.
Prolonged latencies in VEP and SEP data have been
referred to a multi-modal involvement in the thalamo-
cortical projections in primarily generalized epilepsies
and a similar mechanism has been attributed to sim-
ilar results in partial epilepsies without any evidence
of a progressive CNS disease13. A practical reason
for prolonged latencies may also be related to the ef-
fects of antiepileptic drugs, as phenobarbital, carba-
mazepine and phenytoin were reported to have such an
effect19–21, with the exception of valproate22, 23. There
is no evidence in our study to disprove such a possible
relation, although the delay mentioned was not statis-
tically significant, however. Since our patients were
on a low-to-moderate dose single-drug therapy, cau-
tion should be reserved until complementary studies
are carried out comparing patients who are taking or
not taking medication; or even better, that the results
of prospective studies discarding any possible intrain-
dividual differences while on and off medication be-
come available.
As a result, this VEP study demonstrated that ampli-
tude and latency values did not differ significantly in
patients with CEOP. However, there may be some ten-
dency for the amplitudes to increase and the latencies
to be delayed in VEPs when an overall interpretation
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of our and similar studies are considered. In certain
cases of diagnostic difficulty VEP values may provide
further information for either a symptomatic, or an id-
iopathic nature for the epileptic condition, as the sub-
ject may also provide a challenge for prospective stud-
ies enabling any possible intraindividual differences in
relation to prognostic behaviour of the disorder.
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